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BRESULTS OF LABOHRATORY TESTE
OF WATERFROOFING AKD SEALIHG PRODUCTS
HAKUFACTHRED BY E.¥WOOD LTD, GREAT ERITAIN,
FOR WATERFROOFING AND SEALIKG APPLICATICHS
WITHIN TUNNELS, AND OTBEE UNDERGROUND AND OYERGROUND
STRUCTURES OF MOSCOW ONDEEGROUND

HOSCOW - JULY, 19495

The tests have been carried out in accordance with the Program of
laboratory tests for evaluation of waterpropfing and sealing pro=
ducts of E.WOOGN LTH and determination of the products suitabhildity
for potential applicotions within Onderground tunnels and other
building constructions operating under permanent and adverse hydro-
geplopgical conditioens, approved by AD EEM Company — an affiecial
disgtributor of D.WHMD LTD within OIS and Ehe Ealtie States,

in April, 1093,

THE TESTED FRODUCTS

Waterproofing products: WALL-TECH CWC
WALL-TECH EG

Sealing products: oEAL=TECH CC 1in coembinaticon with
FLEXI-TECI PRIMER

The tests were conducted by The Labpratory of Waterprovfing Products
at CNIIS in May = July, 1995,

The purpose of the tests included the deteroinecien of general phy-
sical, mechanical, and technological properties of the tested pro-
ducts irm sccordance with the requirementa of:

GUST 310,4-81 - "Cement=, Methods pf determinatioen of strength limits
under compressicn and hending,"

GO5T 101.B0-90- "Concretes. Methoeds of determination of the atrength
under compression and bendinag™;




GOET 12730,5-84 — " Cancretes, Methods of determination of water-—
proofing properrics™:

cosT 25621-83 - " Jealing and insulating polymer building mate-
rials ond praducts, Clagaification and tech=
nica! requirements";

Methodieal Recoomendationsz, compiled by CHILES.

I, Determination of physical, mechanical, and technological pro-
perkies of the waterprooling producta

WALL=TECTE CWC

WALL-TECH RG
I1.I. Doterminaticon ouf phy=ical, mechanical, and technolapical
properties of the waterproofiang product

WALL-TECH CWQ
1.I.I. General physical- mechanical propertica of WALL=TECH CWC

are given in Tahle 1.
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‘1. |adhesien of concrete [MPa 0.24 51.3 1.8 : CNIIS Meth.

: at detachment (2,37 012,72)|(14,2) {plate=)}

e T

2. |Compression strength [MPa 9,1 !33.& 51,3 CHNIIS Meth,
{91} (3343 ({513) |, {cubes)
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3. |Shrinkage after curing X .02 0.086 0.07 | Not all

: | i cubes shrind

} : ked,

WOTE: Figures in braclkets are kgfsSg.co.

Teste on WALL-TECH CWC adhesicn to cancrete serface at detachment

and compression strength ghowed thelr increase at increasing cure
pericd in wet envirocoment,

I.1,2, Te=t reawnlts for the szmples of draining models with applied
WALL=-TECH CWC are given in Table 2,
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1. |[Hydro=pressure under |MPa [0,25 0,35 [0.45 (0,74 [0.95% [After 214,
which appeared dark | {2.5}(3,5}{%,5}|{?.&}{9,5] dark spots

—_——————_—— e, e e e e e e ——— e —




NOI'E; The fipures iom brackers are kKpfzgq.cm.

The Tabkle ? =shows one «f LBe best tesulis. It follows, that the
waterproofing properties of the preduct considerably lncrease
with time ol exposure.

Apte: the waterprooling properties of WALL-TECH CWC in accordance
with 0GOS7T 12,730,5-84 for concretes toestimp correspond to type W1,

1.1.3. The tezl results for the samples in the form af cencrete
models with applied WALL=-TECYH CWC onder the cxposure to direct
pressure:s thtrough heles of 5 mm in diameter Are given in Table 3.

Table 3

No Tesk [lnit “Eﬂt reaules after
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ﬁdarslﬂdars ddays2 ldays[Hdarya

- P T —— —— —— e e e e e e e e e ———— —_——————)t—_—_—_—_,— e Em s s Er_-_-—_————

1. [Hydra—presaure at which| HPa b.DS 05 -1 .11 L
appeared dark spots FD.5]{U.5} £1.0)% [(1.1) £1,1%
{mlst up) on the product—————-—-—cr—rombmmmmmee e o

epplied by 3 @mn ceat oato the nodel under direct exposure to
water coming throwgh the bored hoales «f 5 mpm diameter,
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Dark spots {mist) on the product eurfece were obscryed only
at the locationu of holes.

It fpllows from Table 3 that WALL-TECH CWC applied im 2 cpats with
tetal thicknesz of 3 mm is capable of regiating dicect water pres-
sure of over 1,1 ¥MPa during 0.5 hours withaut milist un =pots appea-
ring on the surface of the sampleas,

1.1.,4, work regarding the vepair of leakea through the walls of
draining concrete models with dimensiens aof 350 x 350 x 350 mm
showed that good results were abtained uader the following method
of application:

First, the on-going leakes were atgpped by application of famrt-
curing WALL-TECH BGC, followed by application of WALL-TECH CWC in

2 coats with totsl thickrmess of 3 mm. The produck was curing at
increased humidity,

Therefore, the waterproofing repair of the concrete model walls

wiag carried out throwgh initdial application of fast-curing WALL-TECH
EG to stop ongoing leakage through the holes, followed by applica=
tion of WALL-TECIH CWC, which was cwuring under highly humid conditions.




1.2,

Jetermination of whysic

al,

mechanical,

properties of the walerproofing product WALL-TECH RO,

and techaolopical

1.2.1. The seneral physical, mechanical propectics of WALL-TECH RG

are
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given in Table 4.
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Adhesion of concrd MPa

te at detachment
Nompregaive MPa
strenpth

Ehrinkage after =

CUTINg

_—————— e — . . ———

Test results after
3 days|7 dayapll days
0,149 0,34 0.34
(1.9 (3.4 [{3.4)
———————————————————————— ter 7
12.1 41.7 41.5
{LZE) |(atT) j(4l13)
0.Q0& 0,19 0.19
________ |l

NOTF: The figures in brackets are kz/sq.cm.

Maximum rezults
arc obrained af-

elposure.

Table 4

days

“he teats opn adhesion ko comcrete surface at detachment (tear} and
resistance to compressien showed the guneral ifmcrease ol these pro-
perties with curing time and arc higphest after 7 days cure.

I.2.2.The results of the tests of WALL=TECH RG application to stop
draining leaks on concrete models are given in Table 5.
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Hydro-preassure at which
infiltration of water
wa3 staopped.
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3 days T days
n,01-0.03| O .04-0.03
(0.1-0.3)] (0.4=0.93
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The flgurres
in brackets
are kgf3q.cm
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Prevention ¢f water infiltration threugh the wall=s of concrete mo-=
delas with dimensions 350 x 330 x 350 mm and pressure of 0,01-0.0G3
MFa {0.1-0.3 kg/=g.cn} can be acieved without difficulties, and is
alao easily achieved for the pressure of 00,04-0.05 NPa (0.4-0,3 kg
59.cm) previded technological methods and hand toole to keep the
nroduct in place wuntil it ecwres within 30-40 sec are uvsed.

For thia purpose the areas of water ingress were opened to 20-23 mbm
and the surface waz= roughened.




The agpllecarion was carrled oul by pressing of WALL-TECH EG mixed
with water at the given ratic into the leakes and haldinp it in
place by hand tools for JF0-&40 sec for the product o cure.

Thea leakes of owver 253 ma diamcter were atapped by the technalagical
methods ra deacribed ahove in 3 or 2 Applications beginning with
a larpgey diameter graduslly reduciag the gize of the holews,

The elimination of leakes wp ko 20 om didn'r pose any esricus Jdif-
ficultie=z. The elimination of leakez with water preasure up to

J.1 MPa was aoccomplished ia 2-3 applicatioces. The product gailnes
full strength after 7 days cure periad.

2. The devermination of physiceal, mechanicel, and technological
praverties of the =zealing praduct SEAL-TECH C{ 1in combinatlon with
FLEXI-TELZH PRIMER.

The teats of SEAL-TECH CC in cambinatian with PLEXI-TE{Il PRIMER
have been carrlied ogut 1o complliance with the follewing standards:

- GOST 25621-B3 "Polymer building s=alants and fillers. Clossifi-
catlon and technical requirementa";

- GO8T " Semslants fpr lining of weter constructiona and irrigation,
Technical reguirewents and metrbods of tests” Minvodhoz USSR, 1987:
= Merhoda af testing, CKIIS,

Far the purpose af the tesats models pf cr=t-iron And concrete with
joilnts of 20-25% ti width, cdubes, plates, and spades were produoced.

The sealant was applied onto dry and wet surfarces with and withouE
Primer,

2,1, The tests results to determine physical and mechanical proper-

tiea af SEAL~TECI CC are given inm Tahle &,

Table &

e ——————
Ho. Tests Unit | Test resule | Notes
1, | Teor strencth:

- without wetking MPn 1,62 £16.3)

- after wetting YFa 1.44 (14.4) j5 days immersicn
2. jEelative elongation:

- withgut wetting z BT

- afeer wetting A T1lE ¢ darys immersion
3. |Residual relative alangatian

at tear: = without wetting 4 33.2

- after wetting z 27.58 9 daye fmmersion

NOTES: The flgures in brackets are kefsq.cm.




2.2

SEAL-TECI CC are giwven in Tahle 7.

The tests vesults on the technolopical praperciics of

Tabhle ¥
Na. Teat Untt | Test reault Hotex
1. [Waterproofing of sealed Comcrete &
joinka ARt the given pressure: cast iron
- wilthsut primer MPa 0,3 (3.0 models
= wikh primer MPa 7,3 (3,0
— with primer & wetting MPa 9.3 (3.0)
2, |S5hore A Hardnes=s unit 40415
5. [ear adhesion toconcrete:
= dry without primer MPa 0,13 {7,15]
— dry with primer MPa 0.79 {7.90)
= wot with primer, drying oot The surface
and wetting MPa 0.41 {&.13 was wetted
BPrior to
application
4, [Cure time at 20-23 deg.C days 3=5
BOTFE: The figures 1in brackets are kpfsg.co.

The zealant was applied onteo both dry end wek jeinka,

Aaa well As

with and without primer applicetion. The tesis were carried out
in stages eyunl to .0% MPa (0.5% kefeqg.em.)} gt 30 min., intervsal.

The madels wvoder the teet gould regist the water prezaurse of 0.3
MPa {3 kgssg.cm) which meots the regquirements for seplants ueed
in consctruction of turnelis by ocpen methods,

3.1, The waterprocfing product WALL-TECH CWC provides the follewing

physlcal, wechanical, and - technologicel propertiea:s

3, CONCLUSIONS ARND RECOMNENDATIONS

= Adhesipn to concrete

= Compee=zaive Strengzth

_1'

E MFs

- 51,3 NPa

3.1.1. The waterproafing prodoact WALL=-TECH CWC canr be vuzsed for wa-

terproofing of both dry and wet surfaces within underground tennels

and other overground or underground seEructures without existing
lenkes,




3,2, ¥VAat—curing watecrproofing product WALL=TRECH B0 praovide=s the
fallowing physical, mechanical, and technolegical properties:

Adhesicn to Concrete - 0.34 HMPa
Compressive Jtrenpth - 41.7 MPa
Admisraihle water pressure 0,01-0.1MPa & over

Time of elimination of leaks
through the holer up to X5 mm - 3540 sre

3.2.1. The waterproofing product WALL=TECH RG canm he used for eli-
mination of exlsting leakes within uanderpreund twnnels eor other
undarground And n¥erground constructions.

3.3, The sealing product SEAL-TECH CC im rombiowmtion wicth FLEXI-TECH
FETHME® provides the frollowing physigal, mechanical, and techoolopi-
cal properties:

hAdhiesion Lo Copcreeree sucface ~ 0.8 MPgm
Toar Strenpgth - 1.63 MPa
Eelative Hlangation - 71l &

shore A Hardnesse

A0-48 units

Jointz Waterproofing Reriztance - 0,3 MFa

Can he apnplied ante both wet and dry jolnls.

3.3.1. The sealant SEAL-TECH CC in combinatdion with FLEXI-TEOH PRIMER
can be umed ax 8 seslant for the jednts within diffevenl cousLruc-
tignr pf Vnderground tunnels @nd other overgrownd and undergreound
structures. Can be applied onto hoth wet and dry surfacea. The pro-
duct is capahle of cerinag under nermal, wet, or underwater condilions.

&, CONCLUSION

Waterproofing materiels WALL-TECH CWC and WALL-TECH RG, as well aa
the sealing material SEAL-TECH CO ipm combination with FLEXI-TECH
FRIMERE can de recommended for watarpropofineg and =zegling repairs

within Underground tennels and other undeeground or everground
constructions.

SIGNED:

LM, POLYAEQY M. T.E.,Mrector of the Laboratory of Waterproosfing
Materialz, CNIIS,

Y.ALTIHOMIRGY, Technical Co-ordinator, AD REM Led,

G,Y.SHCHEXOCHIHIN, M.T.5., Chief Expert, AD RLEM Ltd.






